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Introduction Introduction Introduction The limited nature of petroleum resources across the globe and the attendant social and environmental effect of its consumption made many developed and developing nations t explore other energy source renewable energy resources like wind and solar have gained global attention due to their sustainability. Materials such as crop residues, wood residues, biomass from processing industries have all been studied in the past as possible sources of alternative energy as they all possess the ability to reduce our over dependence on fossil fuels [1] . Another o renewable energy resources is the landfill g (LFG) which is obtained from the emission of methane and other accompanying gasses from municipal solid waste (MSW) dumpsites. This can be collected and utilized as a green energy as millions of tons of MSW end up in sanitary landfills (controlled and uncon around the world. Due to the high organic content of municipal solid wastes, biological degradation occurs under anaerobic condition which leads to the production of a combination of gasses collectively called LFG.
This process may continue for 20 to 50 years after initial dumping of the MSW. LFG is known to be produced in both managed landfill and open dumpsites. Materials such as crop residues, wood residues, biomass from processing industries have all been studied in the past as possible sources of alternative energy as they all possess the ability to reduce our over Another of such ewable energy resources is the landfill gas which is obtained from the emission of methane and other accompanying gasses from dumpsites. This can green energy source end up in sanitary landfills (controlled and uncontrolled) daily ue to the high organic content of municipal solid wastes, biological degradation occurs under anaerobic condition which leads to tion of gasses collectively called LFG.
This process may continue for 20 to 50 years after initial dumping of the MSW. LFG is known to be produced in both dumpsites. The major constituents of LFG include methane (50% -60%) and carbon dioxide (40% also key greenhouse gases with trace concentration of other non compounds (NMOCs) such as mercaptans, hydrogen sulphide and other organic compounds [2] . The collection and utilization of the methane component of LFG presents a viable and valuable source of renewable energy and an opportunity to reduce the migration of a major greenhouse gas (methane) into the atmosphere thus mitigating the effect of global climate change Reducing methane emissions by capturing LFG and using it as an energy source can yield substantial energy, economic, and environmental benefits. This is an option that needs to be brought to the fore by relevant stakeholders in the Nigerian energy sector witness an upsurge in electricity self which comes with its own environmental and economical implications address some of the problems associated with solid waste management in like Nigeria [5] . The methane potential of open dumpsites in Ibadan metropolis, Nigeria was investigated in this study arbon dioxide (40% -60%) which are also key greenhouse gases with trace concentration of other non-methane organic compounds (NMOCs) such as mercaptans, hydrogen sulphide and other organic compounds
The collection and utilization of the methane nent of LFG presents a viable and valuable source of renewable energy and an opportunity to reduce the migration of a major greenhouse gas (methane) into the atmosphere thus mitigating the effect of global climate change [3] . Reducing methane emissions by capturing LFG and using it as an energy source can yield substantial energy, economic, and environmental is an option that needs to be brought to the fore by relevant stakeholders in the Nigerian energy sector as we continue to witness an upsurge in electricity self-generation which comes with its own environmental and economical implications [4] . In addition, it will address some of the problems associated with solid waste management in a developing country
The methane potential of open dumpsites in Ibadan metropolis, Nigeria was therefore investigated in this study.
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. No. [9] . Chemical composition of the MSW resulting from the ultimate analysis was obtained and recorded.
Energy c Energy c Energy c Energy content ontent ontent ontent
The energy content of MSW was evaluated using the modified Dulong formula [10] given in Equation (1) . This is the high heating value (HHV) from the total combustion of the waste.
In (1), Qh is the energy content (KJ/Kg), C is the percentage carbon, H is the percentage hydrogen, O is the percentage oxygen and S the percentage sulphur. The low heating value (LHV) which has been suggested a better measure of heat released by the waste under actual operating conditions [11] , is evaluated using Equation (2) [12] .
Where LHV is the low heating value (MJ/kg), HHV is the high heating value (MJ/kg).M and H represent the percentages of moisture and hydrogen on dry basis respectively.
Methane generation Methane generation Methane generation Methane generation
The methane potential was estimated using the Intergovernmental Panel on Climate Change (IPCC) methodology [13] expressed in Equation (3):
Where CH4 is the emissions in tonnes, MSWT is the total MSW generated in tonnes, MSWF is the fraction of MSW disposed off to landfills and MCF is the Methane Correction Factor. The default values (0.4 to 1.0) for MCF are dependent on the types of MSW landfill practices. If most of the landfills under consideration are unmanaged, a value of about 0.6 can be used [14] .
DOC =Fraction of degradable organic carbon which is based on the waste composition. It is obtained from Equation (4) . DOCF =Fraction of total DOC that actually degrades and is converted to LFG. IPCC default value of 0.77 is usually used. F = Fraction of methane in LFG.
_`M = 0.4b + 0.15c + 0.3Z (4) In (4), P is the fraction of paper in MSW, K is the fraction of kitchen garbage in MSW, W is the fraction of woods/leaves in MSW and MSWT is the waste generation rate by population. The total Municipal Solid Waste (MSWT) was estimated by multiplying the solid waste generation rate in Ibadan, 0.71Kg/capita/day, [6] by the population of the local governments served by each dumpsite. 
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population was estimated using a population growth rate of 3.2% [15] . The population was estimated using Equation (5).
bdefghijdk (lmnopqrps) = (bdefghijdk tudviℎ xhiy z buy{yki bdefghijdk) + buy{yki bdefghijdk (5) A value of 0.74 was adopted as the Municipal Solid Waste factor (MSWF) as about 74% of MSWT end up in landfills [7] . The default values of 0.6, 0.77 and 0.5 were adopted as MCF, DOCF and F respectively [16] . Typical compositions of the MSW at the two dumpsites are presented in Table 1 . Over 30% of the solid waste materials are organics; 20% is paper and cardboard; tin cans constitute 9%; ashes and other constituents of the waste account for 6%. The moisture content of the organic fraction of the waste is 44.6% which contributes to the high heating value (HHV) of the MSW. The moisture content of the MSW is evaluated as 28.7%. The MSW composition is a reflection of the socio-economic and socio-cultural lifestyles of the people in the four local government areas (a mixture of rural, semi-urban and urban dwellers).
3. Table 1 are substituted into Equation (4) to give DOC of 0.14. The obtained values were used in estimating the total CH4 generated in the dumpsites in 2012. The total methane generation potential of the MSW from 2012 to 2020is presented in Table 4 and the trend shown in Figure 1 .
It is projected that 27,517 tonnes of methane will be generated from the MSW during the period. This value will be affected by the quantity and composition of waste generated, which depend on how developed the community is and state of its economy. 
